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PART THIRTEEN NEUROLOGIC DISORDERS 



repreeej 
product) 

• Sitti CJD demons Hate an 

SUtoiiriWwv-amxiiwi./ uuwrtw r^aum-iiriutf llCUfOfilfinlBlllS. The 

antibody usually appears'.Iaie jn'tbe -disease It, can occasionally, be 
found in normal subjects, The sigrificarice.of this antibody is unclear, 
CJD may be mistaken for Alzheimer'-S' disease with myoclonus 
hS this sanation, the presence : of. cerebellar, signs. -provides strong 
evidence against the possibility, .of Alzheimer's disease. At times, 
CJD can be confused tt/iih 'multi-jnfarct dementia, alcoholic-or 
nutritional deficiency syndromes, • or '-primary brain tumore. The 
hallmarks of the disorder (mental deterioration, multisystem neuro- 
logic signs; myoclonus; , and typcaLEEG changes) evolving over a 
period of months in a rakkUe-aged patient usually secures, die 
diagnosis. • \ -j -. > Jjt „ . . s 

The CTD agent Jus been^foimd in Jyrnph -nodes,- liven tidney, 
spleen, long, coroeav*nd CSF of patients with the- disorder: The jvay 
the disease is acquired ■naturally is unknown. Incubation periods as 
long 4s ( 20 /years, may- occur /in natural transmissiqn.- The Jiigher 
incidence of CJD among. IsraeUs.irf': Libyan origin* who eat sheep's 
eyeballs, has, led to speculation -^at the .disease may be naturally 
transniitteaV-by .die mgestion-o^ sc^apie-infecte^ meat. There is an 
unexpectedly high. moidenceVnf 'previous brain' or eye; operations 
among CJD patients. Hiiman-to-human transmission has occurred by 
corneal nranspiantation^ by -AeJmplantaliotfof contaminated stereo- 
tactic eleptroei^ph^ogi^hic;electrc4M dura^jnater 
€caft,-^nd by the'parejitexal aimmiistrationof grwthhonnOTeprepared 
from cadaveric human pituitary/ glands Transmission.-of CJD has not 
been linked to *Iood toansfusion. ..... 

•v There is no evidence ©flan .increased risk-amorig -spouses, friends, 
and medical: or nursing-, personnel caring. fci' CTO/patients, _Tne 
patient's GSF.and. blood should be considered, however* as potential 
sources; of infection. Precautions .should be jtaken .to avoid antouv 
oculation wirii needlesi scalpels., or, other.instruments that have-;bcen 
contaminated by theipatient's tissues, Maximum care should, be tafcen 
to.avoid ; acc4dcitf^-r^^ CSF» or- tissue. 

Qmtaxninated skm.c^-be.disjnfecte^ a 5-to l^min expbsure to 
1 N sodium hydroxide- followed tjy extengive washing with' \vater. 
Ctotaninajeol material should be ' stcam-aurc^v»a\ for l'h.jtt a 
jemperarore of at least lg^Gl or immersed .for- } k in: 1 # sodium 
.hyfiroxiiSe, or .-.a lOfy senium hyrx>chloritfr solution, ,fvfore detailed 
iguidelines. for. (be. haa^ling of materials fiftm^tf epfe with these 
.disorders hav^.teea ceveloped-by mc- Certos. for Disease' ConrrpL 
These *hpujd\be v - applied tOkall patients who'have eyjdence pf rapid 
inte^ectua}-. ifeteripmiion,* parjicuiariy when,^;- i$ . associated 1 , with 
myc^IomiSv.. . ...... . : 

- There is no c^^-treatment for CJD. Claims that a mantadi ne 
hydrochloride is effective have not been substantiated. ■- 
/ ^ERSTMAWfcSTft AU55LER-S6HHNKEn. . .(GSS> DISEASE 
QSS disease is an inherited autosomal 1 dominant illness characterized 
by spinocerebellar ataxia with, dementia and ylaquel£te deposits of 
amyloid in the braize fooculatioofot brain- tissue from .CSS disease 
produces spongiform encephalopathy in aonhnman primates.- PrFand 
PrP-imraunoTEactive amyloid plaques 'accrimujate in the brains of 
these patients. Ms putative gene^br.the^syndrome is linked to the 
PrP. geoe, codbn.102, on the* 'short arm . oft chromosome 20. A 
substitution crf leucirut. for proline ^ar this codon may lead to ihe 
aevclopmem of .the QSS disease. The. usual onset pf the disease is 
m the fifth decade.-GSS. .disease follows a lengthy course, usnaUy on 
fte proer f of 2 tQ 10 years. Ataxia is prominent in the early phase of 
the illness; dementia follows later; The patient's symptoms and'signs 
are reminiscent of ouvoporitccerciellar.,atrpphy. Pathologic changes 
include spinocerebellar and corticospinal trad degeneration, extensive 



modified pathologic rologic disease and spongiform changes in chimpanzees N 

other transmission attempts from patients with both faJft^T**** 
nonfarriilial Alzheimer's (nsease have been negative. At present h** 
is no direct evidence to indicate that Alzheimer's disease i$ ' 



by a slow virus. 
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JACK R ANTEL / BARRY G. W. ARNaSON 

The demYclinating diseases comprise a group of neurologic disorders 
important both, because of the frequency with which they occur and 
the disability that they cause. Demyelinating diseases have in common 
the patfiologic feature of focal or patchy destruction of myelin sheaths 
in (he central nervous system accompanied by an inflammatory 
response. Some degree of axonal damage may occur as well* but 
aernyeliDation always predominates. Multiple sclerosis h the most 
common of the demyelinatiiig diseases. Its cause is not known. 
Current opinion holds that autoimmunity, perhaps induced by viral 
infection, is likely, to be implicated in its pathogenesis. Acute 
disseminated encephalomyelitis and its hyperacute variant, acute 
hemorrhagic leukoencephalitis, are acute and monophasic im/nune- 
mediated demyelinating diseases. HTLV-I-associated myelopathy 
provides an example of a virus-initiated chronic demyelinaU'n^ disease. 

Myelin loss occurs in other conditions as well, bur in these others 
an inflammatory response is lacking. Included are genetically deter- 
mined defects in myelin metabolism, exposure to toxins such 
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CHAPTER 256 OEMfeJHATB«aseASga 

MULTIPLE SCLEROSIS „ frf ^',o^ . v ••■ 

|. flaftbsase usually preset i„ the for™ of recurrent attach of fockj ' ^^^^'^^^ * ' 

| « multifocal neurologic Junction, reflecting fe^ w i(M „ flj fer^^S^S^^ 1 ' *^>&*'-*Peii d otj 

f 5 andoml y ovw ™»7 years. The disease begins J* ^SS&^V-.^- 9 * 1 - JeW-*.«*-*idL jufei 

1 ftine? the first 3 to 4 years of disease, but afirst air**, wHch may S fi352^% , $^ , # ^- a * >^a ; wBe>e 
I have been so mild as to escape medical attention and can barclyfc* ■ - - ' " b ^ 95 ^WX od - The inflartrnktirv cert* 
i; iedillea, may not be followed by another attack for 10 to 20 yJari 
'jtoing typical episodes, symptoms worsen over a pmod of a few 
days id 2 to 3 weeks and then remit. B™»™ r. ■ ; y ..... 



i^M^t^ttW^'^^^' * T^W'-jStaritf [within 
damage to o^d^pcytts may be die primly 



- --—r^— « ™ rouows anoaier, a stepwise downward 

groptssttfi ensues with increasing pew*** deficit. ' - • £ ^i:!^^ 

* In perhaps as many as one-tniM of cases the d Wdeehms itself Oi£5? !^ Ya ^^^^^.^.^pllagerare found 

.y to be me case rf onset is after age 40. Althiueh ^« t :™i SftrPf* S^^X^MSBM^te'immheir rLw^w,,.:. 
£i dife within me first few years of disease 
d the average survival from multiple sclerosis (MS) is better' thiti 
years after onset of diwn»' ' • n 



" years after onset of disease) 

^SSS£S2? PJ^lAic in its pinseutationi. The'clinical 

NS. Qassrc features mclude impaired vision, nystagmus' 
OK decreased perception of vibradon and position sUe 



Sfte within the CNS. DemmiswUm" V3&"k3E."E 

"^!L {e il* EVOked P ote «^. urologic studies, computed 
. gnpty, m, most sensitively, magnetic resonance hnaiiie H^ni 

EST ^ thone * j6aB * clinfcal lesira . a ^ SfinsX e eS' 

finding Of increased cerebrospinal fluid immunoglotalih with 
«cIoaaI bands supports the diagnosis bm will notLbsb^teTr 

. ^ w«h cltmcal ev.dence of one lesion or one attack wrth cfinS 

» L 25 ™ (OT one eMca ^ ™e pa^clinical-lesidii) 
"2 , StndleS ? f Pf^We MS patiems indicate S£ 

^ rf^'r M Cate60l y' ^ signs 'pointing to 
are present together and more than one attack is known to haVo 
tt****™*. ™*WpIe sclerosis can be made with greatei 
-C^T" fo ^ ^ of tho disease. wireVfew 




SSSJ ^,^,^.^ : "-dcgibed nS^fk? 

^^ ip-o^r wartdgs and I *anmgs m function so chatactgristie <it 

niihetr snc^ as altWona jfi t^^tum' ^ m^cWv^^S 
or by stm:«. ^er.,Wey=d ^ nWim^ases m b^SS^ 

~ a " u ,,xea oel »«« »e mild, the diagnosis may v^f SlSnS - ™ of this axonafTafigabimyii 

te^i 0 ^ 68 " ^ -d W ^.N8« ^ cbildhdod or beSSZ 
so* decade is oncdiiflnofl.bni Sot unknown ' J : " • 



scoDi ra ii« „i. " „ e ^ u "" flBr * ™ ranmpjie sclerose. 

«22'. 1 ^! , l ,|,W 85 Sh ^ areas 

*M^? r bc P^ 6 ^^ 011 microscopic c^aminition 
&1 S ! Z! fro ™ a ew -Ufin-tem te several 
ir ^ « y ^""^ <> f ones and by expanS 

S^TZ^ befouod ^^SS 

fs m Crti bKUnst f n,and spinal cord. Their topography 
->s to that of the venous drainage of the brain and ipi^S 

£r; W ^ ted - 1,16 number of Pities fo^Tal 
J«*lv exceeds the num ber expected^ the basii o 

that substanoal impulse conduction occurs across re^ons 



?al 



^«s£s=S^i^ 
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persons between tfw. ages of 20 ana jv- me itoucik* iu ^u**^ 
New Zealand, arftt&5 southern JJnite*! State;* is pr*>4airrd to ore-half 
of that; iii JapanV elsewhere the Orient, and in Africa MS is rare. 
Sm'epi^d^cvyMoe also sn^ti - tHal.pflxspi^ nngratms 
from iugt' to lbW*"«OT» 85 children may. be partially protected 
from MS : T^dkte are conVts^with the existence of an eirwron- 
inenial ftctbr, pebbly a virus^ and perhaps gw^phicw restricted, 
that inflijences deVelopniefltQf fciS. 
' Gertie fatfo.rV tte widence of l^S arr^AmerKan Indians 



Blood relative of MS patients (chil&en, siblings) have an j£ least, 
fitocnfold increa^d of. devdopipg MS.; Jljis could reflect an 
interplay of '5^6^ genetic actOT3M\shaii^ ensure to an^viron- 
mental ftrt^'dra wmbhiation of the two, (^(^arice for.MS 
between identical", twins V$ pcrcentx S injrfcefify,^^ for 
fraternal twins, (2 to 3 percent), Paj^y,stiid»s. haye;fefled th reveal 
any/p'rediclable genetic pattern lM : ^:^i^ } f^a^<^j t px a 
getieticajly deteimi^ 

Cer^in riistoc&r^bfflty aniens (BLA). ait oyer^rram^ in 
parents" wim'Mk. Among .whites m^^;d\sc^:^m^-B% 
-pR2, and -pQWl alleles occur with imaged V^^cy;. "R^ost 
masses wim wHfctian rftA, association has : ceen shown are 
atnminmune or "infectious in nature, a findingin fceemflg with cuiient 
thought abovlfoe eliology.oif'MS. Many Anie^cin Ugejg,i^MS 
express uk I?W2 UBfci&i is me in blacks jn Afiica, among 
whom.MS is virtually unknoiyn ; - £ Allows Jto*>ri I.fi^knfcd 
ginitic ^^to j ^h'picol$p6ses to MS ews^u^ii^och as the 
vast majori^ o^ persons bearing.DR2 ot tft^" do not VlexeTbp.thc 
disease, adrmional genetic, oj'eavirozun^^^fafcj6?s rrwst play a role. 
Kradofically* sjjblh^ .concortaii for MS h*V> conccmlaice^ 
for HLA allotypes linfo above those expe^erl ^chance. The £LA- 
B 1 2 allele is les^ f>gueot in MS than » tie pc»p?fla^"at lat^e,' This 
finding suggess'tfLat genetically defconined ^techve factors may 

operate' in MS. - : • - .jzv.^ X . . \, 

Autoimmune factors The lesions of MS. aie. n^clced by those 
of experimental allergic enrcphaloia^e^ autoimmuoe 
disease induced in animals by itrAuii^pit^itJfci myelin. Lislons of 
EAE aie demyelwating, perivenilax, plaque-like, occur radtronic 
and recrudfcspent forms, and have an inflammatory, infiltrate composed 
of lymphocytes, raactophagei; and plasma, cells. T ly^faocyjcs 
serisitized to specific myelin * antigens (m^m basic proipn oj 
proteolipid protein) can adoptively 'transfer the disease. .In MS, 
sensitivity to' these myelm ahligens caniw dnrwnsrrated^ Chronic 
acniyejination cap be a consemrence of viral ' infection in;a^umals: 
Demyefirtaao^ foUows infection of, mice wfith Tteiler^ murine 
enc^^Iomyblitis virus; irifected ammils do. exhibit sensuivity 
to myelin antigens. Attempts to find any antigen w. which only M5 
patients react have failedl , , . f . i 

Attacks of MS are -associated ^th cbahges in pediaiexal >lood 
monocyte and lymphocyte 'propeijies, , Reported' changes include 
heifihtened ixostaglandm spere&ai oy macrophages (which may in 
turn influence lymp^ocfyte properfies), teo^cei suppressor «n fine- 
tion, an iwrease^ number 6f activated t cells ^ evidenced by Oieir 
expression of cotam.surfabe afldfiefts; hci^hienea T<xfl^peodent 
in Vitro iramuife^bbulm secretion, ^dentjriteireioa.secr^ and 
possibly reduced natural' killer cell f^ion- Wn 6 *^ 
changes relate to the euolofv of MS is*ni»t known. 

Within the ceicbmspaal fluid (CSF)", T-ceil activatioh is apparent 
during active disease. Excessive I^G production wfthin the CNS is 
characterisric of VIS at all stages, of disease; ^ttier tExis reflects the 



following viral infections. Injury ai^ 0 ' 2538 lotio: P._ _U ts h&Vt 
been claimed to precipitate attacks of MS; evidence In support of 
these claims remains anecdotal and nonpersuasivc. The probability 
mar an attack of MS .will occur during the first 6 months after 
pregnancy is greater than chance would predict, but this observation 
is counterbalanced by a decreased risk of an attack during the second 
and third trimesters of pregnancy. In established cases ♦ trauma, 
including lumbar puncture, myelography, and surgery, has not bceil 
shown to relate to attacks or to progression of disability nor has 
emotional turmoil been shown to alter the tempo at which the disease 
evolves. Experience has also shown that vaccinations do not provoke 
attacks of MS. 

CLINICAL MANIFESTATIONS The first attack of MS may declare 
itself as a single symptom or sign (45 percent) or as more than one 
(55 percent). Approximately -40 percent of MS patients will have an 
episode of optic neuritis, either as their first difficulty or at some 
point along the course of their disease. Optic neuritis presents as loss 
of vision, partia] or total, usually in one eye, seldom in both P ani is 
often associated with pain on movement of the eye Macular vision 
tends to be most affected (central scotoma), but a wide range of field 
defects may occur. Disturbances of color perception sometimes 
provide an early indication of mild disease. Fewer than hair of optic 
neuritis patients will show evidence of an inflamed optic nerve head 
(papillitis); most show no changes in the optjc disc ac the outset, 
indi cating that the demy donating lesion is developing some distance 
behind the nerve head (retrobulbar neuritis)- Both forms of optic 
neuritis will be followed by optic nerve atrophy, detected as pallor 
of the optic disc. 

It j 5 important to recognize that cases of optic neuritis occur as 
an isolated event. Nonetheless, 35 percent of men and 75 percent Of 
women with optic rjeirritis go on to develop MS in the ensuing 15 
years. Unfortunately, it is difficult to predict who will and who will 
not develop the disease, although presence of oligoclonal bands in 
the CSF and of multifocal cerebral lesions on MR! scanning are 
seemingly uiiravorable findings. Whether optic neuritis cwurrmg 
alone and for unknown reasons constitutes iformefruste of MS .with 
but a single attack is not known. Approximately one-thud of patients 
with optic neuritis recover completely, one-third partially, and one- 
third little or not at all. Visual evoked response testing reveals 
prolonged latencies of the evoked potentials in more than 80 percent 
of established cases of MS; less than half of these can describe an 
antecedent optic neuritis. Clearly subclinical involvement of the optic 
pathways is common. 

Symptoms and signs of neurologic dysfunction arising from 
brainstem, cerebellar, and spinal cord lesions are frequent in MS. 
Dipiopia may occur either because the third, fourth, or sixth cranial 
nerve pathways are damaged along their course within the CNS or 
because an intemuclear ophthalmoplegia (INO) has developed (see 
Chap, 23)- An INO reflects involvement of the medial longitmliDat 
fasciculus. The sign consists of an inability to adduct one eye on 
attempted lateral gaze together with full abduction of the other eye. 
which shows horizontal nystagmus. Bilateral INO in a young s« 
is virtually diagnostic of MS, although a few instances of Ma™ 
INO in systemic lupus erythematosus are on record- Another clinical 
feature of brainstem involvement is either facial hypesthesia of tic 
douloumiX (fifth cranial nerve). When tic douloureux occurs in a 
young adult, me possibiUty of rmdcrlying MS should be seriously 
etitertained. Bell's palsy or hcnufacial spasm (seven* cranial nerves 
vertigo, vomiting, and nystagmus (vestibular conne f_ , °^ s ^ c ^ 

results, 
trunk (titubatioA)t 



vertigo, vomtung, ana ny^Ldguiua (vww^uiui 

eighth cranial nerve) are also frequent; less commonly tftere 
complaint of deafhess- Involvement of cerebellar connections 



presence of sorne'snmulatoi of B cells in rib^.braia' in MS or is the in ataxia wWchcan affcrt speech ^™^)^ or^ 

regu ikfioh bnolWn: Viral infection limbs (intention tremor), and stance and gait. Cerebellar aa«ia ' 
^ -'ir*^ - " -.v Ll-jl iL„*- „ii ^n^ir^A -unfti ™^rv Maiia due to involvement 01 inc 



result of a defect in jrrunuhe 1 v 

of rjrain remains a possible; cause of M$, despite the fact that all 
attempts to isolate, rescue^ or '/pas.sage'* a virus from MS brains or 
to visualize a virus within them have f ailed. 

Precipitating factors Most 'attacks, of MS; occur without any 
evident antecedent, there is a modestly increased risk for an attack 



be combined with sensory ataxia due to involvement 
cord. 

Spinal cord lesions produce a myriad of motor 
problems. Corticospinal tract interruption results m 
features of upper motor neuron dysfunction (weakness 



and sensory., 
the classical,} 
spasticity; J 
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^nerreflexia, clonus, Bafcinski response, loss of abdominal skin 



l^tcs). Posterior column lesions causeless, or diminution, of joint- 
* S^on and vibration Senses as well as the: frequently encountered 
£ ^proiaiiits of tingling or h^htoess of tne extremities and of bandlifce 
lv% gtntftiofls about the trunk- Less often jfainatid temperature sensations 
JjTjoSt of diminished, reflecting spinothalamic tract involvement, 
pjgtfel lesions of sensory tracts or of the root entry zones of sensory 
Jgjvcs can produce painful dysesthesias as well as interruption of 
xeflc* wcs. On occasion, spinal cord lesions will result in paroxysmal 
■ ^yuiptorns including tonic spasms which can be painful, 
j Symptoms of bladder aysfunctjoD, including hesitancy, urgency, 
1*5 gMticncy, and incontinence, are common features of Spiriaf cord 
1% involvement Equally common is bowel dysfunction, particularly 
v ranJhpation. Males with MS, if questioned, often complain of sexual 
■ jL 0 jence; methods exist to distinguish physical from psychogenic 
I&t*«es- Patients *ith MS may ejperiencB an electric shock-like 
iensation on flexion of the neck, called Lhertnirie's sign. 
: Severe spinal cord lesions can result in loss of function, sometimes 
j;>'.|6ial. below the level of the lesion; less complete lesion* can result 
rS&*ebeiaicord syndrome of Brown-Sequard (see Chap. 361). When 
IS toiter of these events occurs, it is referred to as a transverse my clitis. 
fJ^A angle episode of transverse myelitis nbt folio *eo By subsequent 
l^taogressipn of disease may, as with an isolated 'episode of optic 
gueuritis, represent afornuffivste of MS; although less than 10 percent 
3f acute transverse myelitis cases develop- MS. Again as with optic 
[^icuriu's, appotwomately one-third of patients with transverse myelitis 
I ^jfecovcr completely, one-third partially, and one^third not at all. 
ISpioalconi involvement is foepreu^pintnanng^ 
\i ^ajw of MS. 

& Cerebral symptoms may occur in MS due lo extensive involvement 
Vik subcortical and central white matter. With extensive lesions of 
I-yffftt", intellect may suffer, sometimes olsastroiisly. By far the most 
l ifequeot emotional feature of MS is depressiori. Euphoria, when h 
j ^Jbcors, indicates widespread cerebral disease and is often associated 
[%wiA dementia and pseudobulbar palsy. Three to five percent of 
Nlralkits (twice the expected rate) will nave one or more epileptic 
Kf&znres, presumably because of extension of plaques into gray matter. 
^iFocal neurologic signs of cerebral origin; such as hemiparesis, 
us hemianopsia, and dysphasia, while seen In MS, are 



I ;| ' Neuromyentia option and MS An ill-defined symptom complex 
l^nown as Devic's syndrome, or neuromyelitis optica, 3s considered 
] some to be an entity distinguishable from MS* The complex is 
serized by acute optic neuritis, usually bilateral, which is 
*ed, or less frequently preceded, within "hours to weeks by 
verse myelitis. The cerebrospinal fluid (CSF) may show a 
ytosis with polymorphonuclear cells and a protein content that 
& higher than is usual for MS. Pathologic examination in fatal cases 
sis' more tissue destruction and cavitation than is expected in 
5, although this may bespeak no more than me intensity of the 

^COUftSE OF ILLNESS AND PHOGNOSIS The clinical course 
| MS b unpredictable. In general, symptoms which appear acutely 
I frost referable to sensory paths and the cranial nerves have a 
favorable prognosis than those developing insidiously or in- 
Ag' motor and especially cerebellar function. According to 
^Alpine, go percent of patients who have a purely exacerbating 
I remitting disease have unrestricted function after 10 years. Of 
> ia which exacerbations and remissions are superimposed on a 
^Eressive tempo of evolution* 50 percent arc disabled after 10 
* js. h cases that have a purely progressive course from the outset 
jnhese the brunt of the disease' usually falls on the spinal cord) 
PB-tenn prognosis for ambulation is poor. 
J Rarely MS may be fulminant and fatal within weeks to months. 

cases, which are referred to as acute -MS, show intense 
Pjjunalory responses within the plaques. Onset in sucb patients 
^ 'ViUi headache, vonuting, delirium, convulsions, even coma, 
!a n array of signs indicating severe compromise of cortical, 
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brainstem, Optic hervfe, and : spinal cord function. Distinction from 
acute" dksemmated encephalom'yelitis; may be difficult in- Ufe; at 
autopsy the lesions are -larger' and more lik* those of MS. ' • ■■ : * 

' tHrTEftENtlAt DIAGNOSIS The diagnosis of MS - becomes 
secure When signs 'referable to Multiple lesibns of CNS white matter 
have : developed and remitted at different times. Particularly in the 
early phases of disease, 'the neurologic symptoms may Suggest discrete 
dysfimction of the nervous system, and other causes of tbcaJ 'disease 
must be excluded, An excellent dimcal rule is that MS should nbt 
be "diagnosed -when all- the patient's symptoms ■and 'signs* -can -be 
explained by a'- sin^e lesion- A common aphorism ii thai MS present* 
with syimrtoms in one leg andsigns in both.' ' ■• •• 

^onions to be Excluded vary dependipg 'on the sites of the 
lesions. ^Abhrpt r nlohOcuiar loss of vision may 'result from ^m>aired 
vascular sirppfy to the'Optip nerve, iiKJudiiig eriuSdlic and 1 trn^mbbtic 
occlusion bf to carotid; ophmantue, or ctttiral retinal arterfes; or as 
an a^ttknjflanimftrit of fm^rftane. Wfien rnqriocolar" Visual loss-is 'more 
gradual* compressive 1 lesions 'affecting me 'Optic nerve or an op6c 
nerve ^maiieed^bd considered; ' '-' : * V 

'■^Ih patients presfenl^ cord disease, 

the presenc© : of focal lebioits axTectirig^tfae cord and'bf tfegenerttive- 
rioftti6u&.'^ affect spirial cord tracts should 

be ?: consider^d (seo v Giu$s. 35t'and 3610.'Paticnfis wiih progressive 
spafific^aT^egia should be evaluated for the presence of intrathecal 
of 'ciXu-ao^al^Deoplism, -vascular malfbriruffifccs; and- for cervical 
spondylosis^ Such evaluatidn often requires a CT bwiy.scan; MM, 
or'ntFefo^irihjt Herfcaitary; ataxias caii present as'o^enerarion'W 
mulfipIe'CNS tracts,' 'wini' or without "mvolvemenf of the' pcdphcraJ 
nervous system. De^eraiirai of posterior coluhuis ahd corticosjMnal 
and spmoctebellar tenets is- cimniotiiii these dUcWers- Herediuny 
ataxias arc" slowly'* progr^^ive and feature stereotyped" syninHetric- 
mvolvernenr as^ well as a family' history consistent with autosomal 
'd^mfaant;' of recessive, 'nnMriiance/ Arnyotrophic lateral' sclerosis 
(^LS) tfsrrally jaiEM^ with ftro^henf lower mefcif nenrpn signs 
(atrophy; Weakness, and fasdchlationsjin addition to pyramidal-signs 
(spasticity liyperreflexia) and* without Sensory- abnormalities: -Sub- 
acute combined degeiteration of the cord can be excluded by syrmhetry 
of spinal syrnptoiiis and by a .norin'af serum' vitamin Bj, level/ 1 
nofinal'bone marrow, and a normal Schiilmg tesL 
/ 'vVh^L-progrei&ive b'rariisrenx dysfunction ? occois fc posteripJr fossa 
nirnbf ''as wefi as brainstem encephalitis snould be "excluded. Sin^e ' 
cranial nerve* palsies; particularly BeH> palsy, tri^emihal sensory 
neuropathy, or tic* douloureux ^roay occur as part of the MS pjenire?, 
but evidence of miUtifbtal disease must be present before they xan 
t^'ascribed-to ^.'^hen vertieo is the complaint and nystigraus is 
feeecn^. inner - to - d^ as well' as the 

pos^mnoty tfaatHfc^inifaltes ox pfienytom have been taken. 

There axe several multifocal and reciudescent dJseases of the 
cehrraT' nervous system which may' 'mimic MS- Systemic lupus 
erythematosus and other vasculifides in'ay cause Scattered and recurring 
lesions whnin brkxri* bfainstem, 'and spinal cord, as can the mito- " 



disease, CSr^'pleocytbsiM oral 'and genital ulcers, ana uveitis. Other 
disorders to be excluded include mcnmgovascoldr syphilis, crypto- 
coccosis,' taxoplasniosiS^ c^her chronic nervous system infections, 
and satcbidosisriyrne disease can pfeseofwith focal neurologic sighs 
id me'atsence of antecedent skin lesions, arthralgias, dr peripheral 
neuropathy (sec Chap.' 132). Hit V-I-induced disorders are described 
below. AIDS 'encepb^oparlry and ; myelopathy" need also to be" 
considered in progressive cases. , ,: 

" vVhcn complaints are vague and findings minimal, a diagnosis of 
conversion reaction (hysteria) may come to mind. This diagnosis 
should always be made "on me basis of positive criteria for hysteria 
arid never as a ^ s dia^nos£s < by exclusion. * ' -Early in its course, MS is 
mislabeled as hysteria wim'disrre^in^ frequency. Patients with MS 
mav- develop supcrii^osed hysterical phenomena adding to th© 
complexity of die clinical s^mdrome. 



PAGE 18/66 ' RCVD AT 2C2J2005 10:09:1 7 AM [Eastern Standard Time] ' SVR:IISPT0-EFXRF-1/1 ' DNIS:8729306 * CSID:908 231 2626 * DURATION (miHS):20-4: 



FEB. 22. 2005-10:21AM^— -AVENTIS US PAT DEPT" 



NO. 2538 P. 19 



2042 



PAHTTTWTT^J NEOaOLOOC DISORDERS 



A few patients present with pain as" their;, nrirn^ synp*gm. 
Awareness oHls occiirrence in MS and careful attention to a.thorough 
Kcaminadon will usually clarify ibe diagnosis... - ■ 

A fittn diagnosis of MS should only be made wnen me *«denee 
kufteqtiivocal Aside from the distre«.fr^snch a diagnosis causes; 
it vdllserve to. explain, almost any. subsequent nenrojome event and 
tiiayifivcrtafteiitto^ : 
' UlBpftATORY TESTS Altbon^u>e diagnosis pfMS continues 
to/ depend on-' its clinical features, laboratory aids /have, beeorne 
increasingly' useful tB-w^^^M^^^^^^^^ 
^paS with' MS, one or more teste will he abnormal, although 

nornialresnltsdonot^ - : . 

■ Tte CSF in. MS paiients typlcalry ^ye^ ohiy /a F 1 ^ 01 "° 
increase in cell number, Ninety posentiof patients show ^er fliaa 
10 cells ^inicroliter.in.thek CSF; cell eounts *reafer than SO.are 
rare'.T^Tccilsin &c CSF arc preo^niinaiifly T lyirtfhocytes, altnongn 
xare^va cells may be found.* Some eqtfeiaflon exists be^ween.me 
ixtea^pleoc^tosis and disease acdvity^fiher ccB .counts also are 
mote ty pical in earl> stages of diseased Evidence lhat the lymphocytes 
in theCSF we aciivated not only 'd^med^ f .^f 3 ^ 
also doing, seernang remission has lj?en present^ thfe mo\cates ttiai 
disease activity smokers at all times, even though nei^l^jhyac^ 
nor the patient may be able W d^^m^J^^m^^ 
l ea^e with various viral andnonvjral antigens, can be 4etrved from 
«he CSP& MS .patients, again soggtsting; that.. a.. hetero^us. 
imnW^iesponse.ifl ongoing- (see cfccussion-.of . obgoc^nal bands 
below), the CSF.of 90 percent of-paticnts c^ntnin* ^s ^.^mg/ 
dL of .total protein: protein of 'greater. dJan^OO pig/oX should t*ht 
questions about whether the diagnosis fe^onecV. . 
* The most- characteristic \CSF ,findmg e in, MS Js.an. mcrease m 
imrnimoglobulin G (IgG) which contras^ wini.i.ela^y. normal to^ 
protein and albumin concentrauons. IgG levels;*** increase^ in m 
percent olf MS patients; the increase is greatest in long-standing cases 
^h. severe neurologic deficits, Bady. in ^.disense, when 
diagnosis is mostin doubt. IgG-Yftai canHnonnal. IgG levels do 
oatchance in any meaningful way* with relapses and remissions. 
Most of the IgG in the CSF.U^ynttoized.wrtrrm fce central nervous 

■ system. Tne increased IgG fraction m.the CSF explains. the tlrst r zone 
abiwrrialiry of the colloidal gold curve, a .test of; historical rofa*est : 

WhenAe CSF IgG from MS ]>atients h subjected to dectri^noresis 
or is^eertc' focusing, it fcctiohates >to 
bands (termed ou>cIonal bands), ©llgpclonal banoing # 
also been'fomid in the CSF in a nuinber of acute attf crironic central 
nervous system mfectiotiss in subacute sclerosing panenccphahns 
cases, these bands nav^ been .shown to r bc antibodies, to 0* infective 
agent In MS! die IgO.^ haye-r^ 

against any single viral or' intrinsic brain antigen; more likely ihcy 
nLtsrf * he|«nt>fieneous'glou^ aganist many 

. antikens. the number of bandsin the QSF is.greatcrm those wjfii 
lpnaer disease duration. It has alsojbeen .suggested lhat Mgh Jevcis 
of JgG and manyoUgoclonal rjahds\.are associated wjth a severe 
course. The overall IgG shows tuither,restn^ti^ns ft ^.heterogeneity, 
with.tbeIgGl.bemg mainlyof .^ie Glm,. anptype. cases oi^S 
without increased CSr 3 IgG synthesis, or oligoclonal .banjk have been 
documented at[autopsy. . • , : . . ; r . 

\Vlmm CSF t myelin debris as weU as myelin -.t?asie. protein 
fraerncnts appear during' attacks of disease. Myelin basic protein 
levels can be measured by tap^oiinmunoasslay; the level seems to 
reflect the extent of myelin breakdown, since levels also increase in 
other disorders associated with white matter 'breakdown sueh as 

^Conducition of nerve impulses along axons denuded of theirmyelin 
is' slowed. Evoked response testing provides, a sensitive means to 
detect slowed conduction of visual, auditory, or somatosensory 
impulses. Such tests, employ repetitive sensory stimuli and utilize 
computer averaging techniques to record the electric responses evoked 
during the conduction, of these sdmuli along visual, auditory; or 
qnmatn^rtseirv afferent pathways, to normal subjects, the pattern of 



the evoked responses and time for conduction are highly premoable. 
One or more of the evoked response tests wOl reveal slowing of 
conduction in 80 percent of MS patients; in 30 to 40 percent of 
patients, abnormal evoked responses are detected without any clinical 
symptoms or signs in the involved pathway being apparent. Evoked 
lesponse testing may confirm the presence oF additional sites of 
disease in suspected cases with only a single dinically detectable 
lesion (see Chap. 349). 

Computed tomography <CT) of the brain may reveal lowsfcnsity 
lesions within white matter, usually in a paraventricular or subcortical 
distribution. Enhancement of lesions following mrravenous intusiou 
of iodine with delayed scanning indicates die presence of acute 
lesions with (Eruption of the blood-brain barrier. Enhancement may 
disappear as (he clinical symptoms resolve. Cortical atrophy with 
enlarged ventricles is also found in some patients. The incidence of 
such abnormalities discovered by CT scanning is approximately 25 
per cent. 

MRI is die most sensitive means of detecting lesions of MS- More 
than 90 percent of patients with clinically definite MS show multrfocia 
cerebral white matter lesions on MRI, better seen with spin-echo 
(T2- weighted) than with inversion recovery (Tl -weighted) images, 
Serial MRI studies of MS patients with relapsing disease indicate 
that the frequency of lesion formation, either arising de novo or as 
an expansion of a preexisting lesion, far exceeds clinical relapse rate. 
New lesion formation is also observed in progressive MS patients. 
Lesions typically develop over several weeks and resolve over 2 to 
3 months; such resolving lesions likely reflect inflarnmanon and 
edema rather than demyelinfttion and gliosis. IV administmrion of 
gadolinium DTPA can enhance detection of "active" lesions on Tl— 
weighted images (see Chap. 348). MRI lesions suggest that the MS 
discase^ocess rarely "sleeps." Coalescence of MM lesions appears 
to correlate with development of progressive disease. Multifocal 
cerebral white matter lesions are detected by MRl in 60 to 75 percent 
of cases of isolated optic neuritis and chronic progressive myelopathy. 
Technical advances now permit direct defection of inflammatory 
demyelinating lesions within the optic nerves and spmal conL 

Elevated CSF IgG, abnormal evoked responses, and lesions on 
CT scans and MRI provide useful adjuncts in evaluation of the patient 
whh suspected MS; however, the clinical findings remain paramount 

in establishing the diagnosis. 

TREATMENT OF MS No effective treatment for MS is Known. 
Therapeutic efforts are directed toward (1) amelioration of me acute 
episode, (2) prevention of relapses or progression of disease, aon 
relief of symptoms. . 

In acute flare-ups of disease, glucocorticoid treatment may tow* 
the severity of symptoms and speed recovery; h ° weV f; 
recovery is ow improved by this tog nor is the extent of permanent 
disability altered. Glucocorticoids likely act chiefly via mechanisms 
other dun modulation of the immune response. They may itnprovj 
the ability of dernyelinated nerve to conduct and reduce ederwaM 
MaaunaI ioii within plaques. Usual regimens utilize either ACm, 
to stimulate endogenous glucocorticoid synthesis, or ]*"?• 
ACTH is preferred by many clinicians since the only C ^^Z 
that demonstrated the efficacy of glucocorticoid therapy^ ajwj 
of MS and in acute optic neuritis *ere performed w th 
ACIH is commonly given in a dose of 80 unrts daJy ^^g 
for 3 to 7 days, followed by intramuscular mjecnons m pm j 
decreasing doses over the next 2 to 3 weeks. Firdn.»no,_ ISm 
Is sometimes given rather than ACTH, again, over 3 to / " / 
gradually tapering doses over the next 2 to 3 weeks. Sm«T^ ^ 
is taken by mouth, the treatment is simpler than wl j^ A SV H ^ ^ 
admission to the hospital may sometimes be avoided- use « 
term daily or alternate-day steroids is not advUed 

Immunosuppressive agents such as arathiopnne and eja, r ^ 
phamide have been claimed to reduce the nujNM ««^ese 
several series, but there is no consensus aboul the "^^^ 
drugs. Plasma exchange in combination with '^ n " in0 * u P^, rall . 
totel-lymphoid irradiation, cyclosporin A, a-mterferon. i 



.nm^nsorv afferent pathways. U normal objects, the pattern ol mnu-.ymp.ui.u u.^^... 
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7-Imerferou patients,. All attcmpts-to isolate a .virtus have Mcd.-Abnarm^-.CSF 



acute 



or copolymer I remains under active investigation. 

'*S: provofces exacerbations. " . ' — r-«~- — iauco.-AonQniiai-..eSF 

n; Symptomatic treatment should address both the ohvsieJ ^ ^f^" 1 *\ etectroen «^l<>8«in arc observed- in. petfaps 

$ pyileical needs of patfenb. r^SouM a vot eSfeti^ ^toJfSS™,^ "f^ ^«*HS 

following measles mnv mfli-r* thic™ m*r~-~. JL " _ . . : 



I ? and ^tremes of temperature and cat a balanced diet. Di^wntaiW 
tf towkvcOsof satuj^tcdfatsh^ve been advocated. ThcuseofbeHadoitoa 
Ik alkaloids* and beuiaiiechol chloride' can' help bladder dysfunction 



|> Pcnod« c cKecfcs f or umiary tract infection should -be performed; 
1-& Bowel training can alleviate disorders 'of bowel function Drags 
If available; for the treatment of spasticity include diazepam, baclofen* 
1$ ^ dantroIene.«)<fium. Painful dysesthesias, fecial twitdnng tj c 
M teulDuizwL, and tonic spasms may respond to carbarnazepin^ or 
! phe&ytoin. Occasionally trigeminal root injection is required m relieve 
> dc otoloureux (see Chap, 360). 

ACUTE DISSEMINATED ENCEPHALOMYELITIS 

ll Acute disseminated encephalomyelitis (ADEM) may be defined as a 
IlK ppt^has'ic'encephalitis or myelitis of abrupt onset characterized by 
: tpnptoius and.sigas indicative of damage chiefly of the white matter 
; of the brain or spinal coid. The process may be severe, and even 
_. feial, or _mild ^d evanesccnL Pathologic features are thdse of 
| inaurarabk minute foci of perivcimlar lymphocyte and mononuclear 
% ^ mfiltraiioa *ith demyelijatien. The topography of the demyeH- 
1 m110n wyresppnds to that of the inflammatory infiltrates. The condition 
^ most commonly follows vaccinations against rabies or smallpox or 
ft* »ciite Mectiods illnesses, especially measles, but may occur without 
my obvious antecedent. The cause is uncertain hut is believed by 
j some to represent a hypersensitivity, perhaps to myelin basic protein, 
ami to be the human counterpan of experimentally mduced EAR. 
Ifs' CTOLOOY The entity has been described after two types of 
■jgncciiiatiop; after rabies vaccination with the Semple vaccine, which 
^contains brain tissue, now seldom used, and afier vaccination ajtainst 
p-smallpox, now seldom perfomicd 

tIlLf fa01<Iy ***** mtroducticfel rf raWes vaccination by Pasteur, it 
If. 3 Wne CVldent ncuro P a "i I yti c accidents could follow this pro- 
I ^cedure. After a course of injections a sudden encephaUdcor myelitic 
|^ L tttastrophe might occur coincident with hypei^iuvity-type rea* 
IISIL? **** of vaccinB injection. The process clearly involved 
i^liypersenatrvjty. to nervous system antigens: The incidence was 
f^ousry reported as between L in 1000 and 1 in 5000 persons 
^ocmated. An identical syndrome has followed-, inoculation with 
^umfected brain material, indicating that killed tables vims was not 
|«» cause; with the mtniduction of duck embryo killed rabies virus 
gaecmc. (which.is free of myelinated nervous tissue), the condition 
Iftasmaiiedlv decreased in incidence, although cases continue to be 
^itofrtcd fiom countries where Semple-type vaccines remain hi use. 
paralytic accidents were most frequent. in young adults, the 
age of occiurcnce corresponding to that of Onset of MS. In 
s cases ccUular immune sensitivity to myelin basic protein has 
) demonstrated. 

^Smallpox vaccinadon was also foUowed by an incidence of ADEM 
perhaps 1 case per 5000 persons vaccinated bat with marked 
sences between vaccinadon programs. The complication almost 
**ys occurred in conjunction with a primary, take rather than a 
^ter-type response. The encephalitis usually followed the peak of 
jaccmanon response by a few days to a week .or more but on 
TOon preceded it. The complication was unknown in children less 
12 years of age; in infants, smallpox vaccination was sometimes 
J^ited with 30 encephalopathy with brain swelling, i_ e „ toxic 
'ptatopathy. • 

iZ*; ^ se of nw^s^ iA lOOO is followed by neurologic compii- 
which are often severe. The mortality rate averages 20 
and half the sorvivors are left with residual damage The 
nc nsually follows the rash by a few days. It bears no 
nv-J P to sevcri1 ^ of Diras le s itself. Systemic lymphocyte 
u «y to myelin basic protein has been demonstrated in some 
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following measles may reflect this-inapparent nervous system-involve^ 
ment, Measles' vaccination has drastically reduced the fremiencv of 
this complication. - . 
J' ^ identical clinical picture was seen forrnerhy as a complication 
of smallpox and is still encountered during or foUowiog chickenpox 
and extremely rarely a complicadon of rubella, DemyeJioaiW 
e^cephaloniyeUtis* is- very rare-b. mumps; instead tf>ere is often *hut 
viraJ rn«imptis. AxlinicaJ pktnre identical to postinfectious en- 
c^^omyelitis has been -described after mycoplasma infections 
Despite lis stxikm^assodation with measles, me occurrence of the 
same cluneal, ficture after several different infections fits better with 
Je postulate that to basic process involves hypersensitivrry rather 
than a direct viral infection of the brain and spinal cord. 
' CLINICAL MANIFESTATIONS The disease usually begins ab^ 
tupfly; He^dache^ deliriurn may gfye way to lethargy and opma 
poma-nas. an wmnous prognoaik. Seizures, at .the- onset or .shortly 
^reafer are n«^;hifrequeiiL There may be stirfness of me neck, 
Crtncr-siens of menmgeal irritation, -and fever. Focal %signs may be. 
ciigrafted on this picture, and- spinal cord involvement with flaccid 
paralysis of all four limbs is particularly common. Monoparesis and 
hemiplegia are *\&o seen. Tendon reflexes may be lost idtially only 
toibecoite hyperactive -later; extensor planter responses, are the:mIe T 
and sphmcter coiirr^ is generally losL Sensory loss is variable W 
may be extensive and severe. Brainstem invorvement maybe reflected 
by, nystagmus, ocular palsies, and pupillary- changes. Some cases 
^present as ^purely spinal cord syndrome and hr mfld^nstances 

SZ^ 5 *^ ^ 35 a F^r* :Cnore * and athetosis ^rc 

rare^^^Cerebenar- signs- may predominate, particularly in cases asso- 
ciated -with chickcnnox. Invdvcntent of motor and sensory peripheral 
nerves- can be: oVwim^ted- clinically and clectronwgrapMcally in 
some ^Wtients, The CSF almost always shows an increase in prbtem 
(50 to 100 -mg/dL) and iympbocytes (10 to several hundred-ceils)- 
rarely it is normal. Trie mortality is 20 percent, and perhaps half the 
sorvivors have residual deficits. Recurrences are almost unknownj- 
. The diagnosis is nor difficult if there is a history of rabies or 
smallpox vaccination or of measles, m cases withont such * history 
distinction fiom viral encephalitis may be difficult and at times not 
possible. Reye's syndrome may be difficult to distinguish from acute 
fllsserrmiated encephalomyelitis. Vomitiog at onset, a- normal 
hypcrammcinemia, and raised fntracranial -pressure should suggest 
Reye's syndrome; frequent convulsions and focal signs argue against" 
tt- A dnjiipctioiLfiom acme MS may not be possible 

V PREVENTION AND TREATMENT . Since sinaJlpox hasten erad^ 
icated, there is.no longer reason to vaccinate against it Use of duck 
embryo and human diploid vaccine in rabies' prophylaxis has almost 
etomate4 nenroparalytic accidents, and measles vaccination has 
o^^reducedwharused to be the largest group of postinfectious 
ence^halomyeHtades'. 

Admbistration of high doses of glucocorticoids every 4 to JS his 
the treatment tn? choice thou^i controlled trials have not been carried 



=£^IL N . ECROTlZ,NG HEMORRHAGIC 
ENCEPHALOMYEUTTS 

^ejiecrotizing hemorrhagic encephalomyelitis is a rare tissue* 
de^trvedisease of the CNS which occurs with explosive suddenness 
within .a few days of an upper respiratory infection. The pathoJogic 
find^^are alstinctive. On stoning the brain, much of the- white 
matter of one or both hemispheres is seen to be destroyed almost to 
the point of liquefaction. The involved tissue is pink or yellowish- 
gray and fleefced with/multiple small hemorrhages. Sormrtimes sinular 
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. , -n,d On hktokffiic describes the same etiologie syndrome occurring in (topical regiw- 

cta^am " j^**^ ofS Caribbean, Sou* An^ca. ar,d Africa, arming 

exan^io*;** ^^^^^oSyelinnfion, aU not exclusively , individuals of black eduueongw. Peakag* of 

encephalomyelitis ^^^^^^^^^i^tocyttj B f clinical symptoms ranges from 30 to 60 yam; childhood on* 

of like age. As m acute dt^tmnated CD ^^^^T^ cases are rare but have been repotted from Japan. rWles a re aff^ 

and ™-^« ^J^^^ e M X ^^ ST rn^e rr^ueruly to males. In endemic areas, prc v ate nce of ^ 

super^sed w and K HTLVJ anhbiies in the population range from 5 to 20 percent, f„ 

phonucleat-mfiltrate. ^^'^^STI, ^ exceeding the numbet of symptomatic individuals. Routes of disease 

process. The ^*™^ ^fL^V ^^ SESX» include sexial transmission front male to f^, 

da^^^-invariable ^«*^ * 



reaction in the tacriqgea. 1*E? necrotic foci iorm by .coalesce o£ 
smaller lesions hi the heniispbcrcs; Wnstemv or spinal cord. 

JIT* diri^-cams^ th§ ilbcsis^OTbles tfa&tof acute dis«e^ 
inated enccphaJomyeJHis sav^for its ar^rdectifonn onset and nppqr. 
of progress, sometimes leading s icath widnn 48' h. Neroologtc 
sighs arc frequently, unilateral, .'reflecting, disease in on*' cerebral 
taanisphere, but may-be bilateral. It is pnMflMfcift ccrteia-r^ctitfi 
showing ah sxpl<)aveiqyeli(i^illiic^^^eiing from a-neorrrrbmg 
myelitis of similar tyffey but^thologic evidence >m . support of to 
view has been deceit to obtain. The CSF cxitfntoation discloses a 
^ofe inieDse reaction- than mother ^yefaafing diseases: Often* 
poIyniDTphoaucleartl^o^soof ^ to 2000 celk and a cqnsidenibl B 
tocrease in amount, of protein,«re; detected, In CaseS-of = flower 
evolution the celi-wmte arfc -lower .and ceDs arc iruoiuy *e 
niononucJear? type..': •■ * • ^/"i-.-i " ■"- Jn *■•"••*• • *\ -s * 
■ . The etiology ofthis disease is? not established? Irawever, the entire 
cliidcal-paiholbgie- entity. bears .a, close resemblance to a .hyiiexac'ute 
form of JEAE 4hat can.be indnced in animals by AdnunirfrahOfiiof 
endotoxin, r*^is««vaeW-or the vaccine's histaminc^ei»sid2ing 
factor coincident Vtith or shortly, after injection of myelin in adjuvant 
The lesions ia this <exrjerimental disease can perhar*,be considered 
as those of a- Sanare^ShwaTtzman leactioa within tbe.bram sUpeiv 
imposed oh an acutdy:rfemydinatine process:, Kareay.-a fcsionOite 
acute necii^S.beroDTiTiagic etfeephalomyeliUs occurs in MS. 
The differential diagnosis of, this disorder includes acute- encepte 
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ranges from 2 years in transfusion cases to many years in maternal- 
fetal cases. Association of the neurologic syndrome with HTLV4- 
induced adult T-cell leukemia is rare, HTLV-I-associated neurologic 
syndromes have begun to be reported in nonendemic areas. 

GENETICS In Japan* specific HLA-region haplotypes arc a$so- 
ciaied with development of the neurologic syndrome; other haplotypes 
are associated with leukemia. 

CLINICAL FEATURES Initial symptoms are usually those of leg 
weakness with 0T without back pain. Less frequent complaints are 
leg paresthesias and bladder dysfunction. Clinical findings include 
spastic lower limbs with hyperrefleria and Babinski reflexes. Ia 10 
to 60 percent of cases posterior column sensations (proprioception, 
vibration) are impaired, as are superficial sensations, sometimes with 
a sensory level that is teSS well defined than m spinal cord ccrrrpression 
syndromes. Less frequent signs include upper limb weakness and 
spasticity, cerebellar dysfunction, and cranial nerve palsies. 

CLINICAL COURSE The progressive myelopathy typically evolves 
over many years; cases with a more rapid evolnttOQ and cases with 
apparent arrest are also observed. 

DIFFERENTIAL DIAGNOSIS. Within endemic areas, other causes 
of myelopathy muse be included. Epidemics of "TSP" are on record; 
such cases are often associated with optic neuropathy and deafness 
and may be attributable to toxin exposures, particularly wuh cyanide- 
containing cassava, malnutrition, or other infectious agents endemic 
to specific regions, such as treponema. The syndrome of tropical 
ataxic neuropathy (TAN), chai^terized by sensory ataxia and slowed 



.^differtcwal diagnosis of.flua ^b^n^e ^uducr^veloerties. is also mdoced by chronic 

^^^^JS^^T^^&, SSnto^Uon (cassava, combined with dietary .deficiency. 



a ibovmis)r^te *acterial cerebritis, septic embolic. occlusion of an 
artery, thTonttToprdebitis, and suppurative Inainabscess. Hie similarity 
of aciteiicciotiziii&be^ dissem- 
inated er^haloymyelitts suggests - that steroid therapy rnay. be 
beneficial. ' - : " : v-'-* " ! r 

TOOPICAL SPASTIC PARAPARESIS (TSP) : 

HAM-TSP presents asva syndrttiwi : of prtgresSlve srtestiedry-.of^the 
lower lmi^*ssociatcd with variabJe amounts of lowback pam. bowel 
and-blfldder dysfurietion, and &rtn>ted.su|>erTitial andrwt^rioGeptivc 
sensatious: TTusillness develops otiaJ>ackgroun<i ^of HlLy-linfei^oa: 
, .. PATH0LPGY':- Trie- characteristic featores arc a xbrojU>^intlair^ 
matory response within die gray and white matter and thein^geSj 
O^yelinatiotl wrd»* relative axoiial sparing; prouTct^ou^r^nall 
blood vessels with perivascular cufruuj, and reactrve astrocytosis; the 
above are more marked ia the lateral columns of the spinal cord than 
in the spmothalamic and spmocereberiar tracts. Tn severe cases, tocal 
spongiosus of tissue is found. Pathologic changes can extend into the 
brainstem, cerebellum, and ceicbrum, " ! . 

■ ETIOLOGY Evidence that HTLV-I is lhe cause of tWs 'syndrome 
includes presence of serum and CSF anti-HTLV-I antibodies, isolation 
of HTLV-I from systemic and CSF white blood cells, and detection 
of viral particles within the CNS by elects microscopy- The fret 
that- the imrannevrespotise is activated coupled with the 1 apparent 
response of HAM .cases to glucocorticoid therapy argues- for. an 
imnuiRC component in the pathogenesis of tissue injury. - '. 

. EPIDEMIOLOGY HAM describes the progressive myelopathy 
syndrome endemic to southern Japan, a temperate climate, zone; TSP 
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cyanide intoxication (cassava) combined with dietary dtfciency. 
Cases of MS within the endemic TSP-HAM regions donot demonstrate 
serologic evidence of H1LV-I irfection. The severe HTLV-I cases 
associated with spongiosus of spinal cord need be distinguished trom 
HTV-assaciated vacuolar myelopathy. 

LABORATORY TESTS Within the peripheral blood, T-cdl ratios 
are usually normal, although occasional patients show inverted CD4J 
CD8 ratios. An increased proportion of T cells express achvairon 
antigens compared to controls. Some patients, particulariy Japanese 
have mild cellular responses within the CSF (up to 50 to 100 edM 
in such cases, occasional leukemia-likp cells may be found. lm« 
protein Is modestly increased in about 50 percent of cases. Increased 
CSF immunoglobuliu with oligocloxial banding is characteristic, in 
more than 80 percent of suspected cases, HTLV-I andbodics are 
detectable in serum and CSF, Virus can be isolated from penpneral 
Wood and CSF. Cerebral lesions are observed on MRI m a lumonty 

of cases' _ 

THERAPY Beneficial response to r^ucoccrticoid therapy isclaun&a 
in HAM cases; response is less in TSP cases, Viral^irectcd therapies 
are under study. 
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